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[HUH] ^fItffg* s lB^qJfi^ff^i^IB^II^*^;cD 
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h ^ y t> tf \y ^© l / 4 ©iHf*I fcJIMStVt V> S CI h £ 

hT'^fi^nTs b? y£©4M:4&©rt^B!l;a^J t *^ 
nfcfiWR^s^atna - 1 «wk t-r sit $3 1 ~ 4 © 

©^I{^t*^3a■c5v^T 3fitJiJ.±©#{i+s$B^iiW-rs - k 
*<tm.t-r sit*ja 1 ~ 5 ©v>-r na*— Ji©7fcf3^£ 

[MH7] ±|3h^^i'i:il^-r2>*[RiC*5ftS7 I 

v-^{4«(c#fittifft* s i3^^nMov-^i * s> 

1 ~ 6 ©^-rn^-JBtiBicC^lB^fto 

-^v-^{4st#fitt»$a* s !3#^nfiov-^^^^ 

[it*iS9] ±|3>^ > v^i:it^-rs*lq]t:*j(t57 i 
-*v-* &e£#ffitli$&a s f3^;* ftfioBSHlffiffl^fllt 

Stt#H 1 ~ 6 ©^ft*^«fcIB«ffl#K»«ffe 

[if^ilio] ±i37 ; -^v-^ciB®^ns#{itf 
fS^ ^—>-v;nx^7K>^^S;^J;t)t3^nTV^ 
Cl h fc^g&hTSIf 1 ~ 9 ©^-fft*>— JSfcf3«© 



PR (1, 1) * PR (1, -1) . PR (1. 
0,-1) frbMIRtStlZ^'rtllHDrt—i'+MXft 

[M«gl2] ±i37 J -^v-i7tlB^n5#fStS 
«# N PR (1,2, 1 ) x P R ( 1 , 1,-1,- 
1) % PR (1, 2, 0, -2, -1) N PR (1, 

3, 3, 1) A^stR^nsi^Tn*©^-^^^^^ 
mt-rzm&m 1 0 {3f3«c©7ti3®^o 

[tt«S 13] ±|BT ; -^^-^{'I3^nS^fiS« 

3 4 fflw±©#fi+»$at- ft s ci t * w» 4 issKiB 1 
~ 9 ©v>-rn* i — iiti3«4©7ti3^^o 
111*11 1 4 ] itiasaM*©^-* «««*#«»© 

r sit 1 ~ 1 3 ©vN-rn*— sti3«©3teiBSJ« 

5 s — *IB»J|»ttK^l!l**U *B»>Mt©it*W 

mj^^^B^m-rsfci*©*^^ ^ >^fi^5 

~i 3©^-rn*>— *tfB«©3tiBSJK^ 

1 6 ] iMammmfoft* ?*ffim*G u 

JiIEt 1 — * HBMMftfl* * ^ ^ T- S t "T * W 

5R« 1 4 Icfcfct 1 5 tcBttOftlBJHKtt, 
[ W*J1 1 7 ] ±BB3«ia»JK»* s b5-^J: ifi*-*" S 

©3ttKaa»"Tfftt>Ts it-^tr^ ht^©-y--^t 

v-^^#-rsc:hSit^ti:-rsif*«i~i 6©v^-r 
[I9*S 1 8 ] ±i37fcf3®^** s 7fc7 i ^i't^t), 
SflftftH 1 ~ 1 7 ©V^■rn^— ffltiaR©3tlB«fl6ft. 

[it*iii9] ±f&Mmmi^ifi, &mtmm±izB 

tf $8*513^^ n 5 Jte«ftl3»«M*-ff ft t) x ±13^-^ v 

©v ^ r n*»— fli eg 3®©7tiB^f*. 
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tzm&m i ~ 1 7©^m*>-jfictB«eD#BaK« 

[gffsfcJi 2 1 ] ±SBtt&1bWmmifis G e S b T e 
2^ InSbTe^ GeTeS, AglnSbTe 

bffij&ZtiX ^ -5 3 i: ZftWLtir &Stftm 2 0 CIS*© 
T b^w^pKvfr?) h^y^iiiSSE-f S^IrICS^©!! 

*83»s«*©sflfe*aE. 

[if &g 2 3 ] ft|BA*^££flUlHB*BBK • nOE* 

ffiS*TBMtfS;ri:CJ:iK h5y*i:ifi3J£-ra#lRl 
h7 3»*©<l»<MSLtftl/-- > !f^^^ ftiSU 

h 5 v ^©*<tvtt©rt«zkif^.«<iw«a>6©sif3tt*'t 
n^nt&tfi u ©tftU(s*©siM^aws®^© 

m&m 2 3 £83tt©ttgB&a»t©flBS • BSSS. 
tc{i<4£imoSiJ©^-;W§-^££SbT h 7 y ^*|Rit 

fi^g©^-^ «9 snarr s ^ i: *&m.t -r z m#m 2 
[flt$£2 6] 3tefifa»;ftw;i^K-ASi/-tr© 

^-fftfrSffl^T: h^y^'h*^ Y : 5>v>7llMt£?Z> 

^iqi©fiffiL-fc«^©ttBt:3tetr-A*flHaj-rsc:i:ft 
1#gfci:-f ?>W;£iS2 3~2 5 ©^-rnA^-il^iB^©^ 

[W#3t 2 7 ] ±ia*a«9©w«9»v£flre©'j> 

2 6©^rftiP— flfcB*UD#Ka«^BR • 



IB«*4 £ 2 3~2 7©i^ni> 

-«KE«©JfcK*ttK*©K» • ff£#&<> 
[11*112 9] 5/^;H/^5j«>^*aftfflV^T# 

m.?- $ & tmr s c ^ s»a ^ ■** a »*s 2 3 ~ 
2 8©v^rn<p-ficiB«©*iB»««<»ffliB» • 

[f»*II 30] PR(1, 1),PR(1,-D» 

tfPR (1, 0, -1) *^3iiR^ns^-^>+;n^^ 

ffir&H 2 9 l3|3®©*I3^<*©I3f§i • W£;£Sso 
HI#3I3 1] PR (1,2, 1), PR (1,1, 
-1, -1), PR (1, 2, 0, - 2, -1) StfP 
R (1, 3, 3, 1) ij>bmiR£tiZ>^—> J r^XX 

sJcJfi 2 9 £Glt©ftgBSjKfr©IBB • S£#i£o 

[nt^ra 3 2 ] im^ntz^mmmm^n^-r^ 
(3, *9>^a^ac*ffl^4^fcftw«i:"rsai*S2 3 
~ 3 1 ©o-rn^-is{3tB«©y6iB^^©f3® • n£ 

im&m 3 3 ] mmmi*®?-* tmmmzmKD 

3-32 ©V^m*>-lf £f3«©;ftt3$a^#©IB® • S 
[M^H 3 4 ] ±135?-* IB«iWa©5feM»»» « ^ 

f3#ffif3@fg^$sns^«S^t-ov^-r'>*c < t 
SBB^t±lbT^ tuI3#fKi3^fi^t^*n2.^M-^l'*f 

£ n e> ©^ 5 ^ u t ^ k^- ^ laawffi * 

©fEttJ Um^^ 4 7. Lt, Hiil3#fBI3@{S^*B^ 

■r s c t ztmt-r zm&m 3 3 tci3«6©^i3^ft© 

13^ • 

[flt^fl 3 5 ] ±885*-* !Btt*ffi©$fc9H»fl* ^> 
t±-3£(fflB^i:K» luI3^fBI3^«^©fI^^ ^^t^ 

11513^- ^ i3«#(ft *» e> (D^mimm^n^-r s c me 
©aivyttffifflatiis^'f ^ >^<fc^^*v ^ne.©# 



(4) 
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y ^*&ffi<i^ft-£fifc bTiiu83^fi8BS§{S^ftB£-f S i 
i: * tttt I - 3 If *JJI 3 3 * fc tt 3 4 1 |3ffi©^f Bftift 
tt©f33ifc • SiJi, 
[W*IS3 6] ^fi^-^fi^fcJfobT b^^'h 

fc5*— ^ * # h 5 y * ±fc BBSS ft * ftlBSHEittl 

Ts b^f^'toa^ b^y^fcifi^S^I^F/r/fe© 
fflffi*Tfiffi* ft 5 s - * v - * ft JgfiR £ * W¥S 

[iii*9i3 7] *K-Aft h5y^*ifijtaEii-r*aE 

M«ft J* 

ffi^soa vtaESHn#swj» bt, b ^ * 9 f e. b 

7 * * tiiSE-r s*[Rjc3f^©iifiiaTf<itfit$nB.o b 

ft^k^«l»«9(3 6t8B«©*iaMUK^K»aE 

So 

[8»#S13 8] ±IB)fca«ft*S!**, *iflSS^ 
3 6 $fcl±3 7 £8Btt©ftBa£JKtt©8B&SB. 

[fflt&g 3 9 ] ±B3^{iiRi^A s s nwft^mT&vm 

ft3fc** ; fffl-***trCii:*«f«Ji'rsfl*SI3 8© 

[11*914 0] ±I3WJ»*S^ 7*-v***C*4 
^i:Sr1tmi:-r?>iS*9l3 6~3 9©^-rft*»-flifc8B 

*©ftiB*K{*©B3»«B. 

[8»#S!4 1] 3HB7*-*«*fcJ&bT, h7-^± 

* nfc? 5 - f> v - * * s 83St£ ft 5 #83®J» 
#©&tf>©83® • s^swcfcoT* 

Mmmm vm mm&Bi&mmmv-js ft ®mr & 
{Hffi«T?ffitt3 ftfc 7 s - * v- * ft j&as * s fifl0#g 

b 7 y ^<0*i(>»®I^BI2lW^««*** k 6OSI*3tft* 



±8B#*a»*6©»m«^fta^»*-r * - * *> 

muz ft tz&mmmz n&r % w»*s tzmz-zftm 

[ft*i!4 2] ilBttiHS^ 2JU±C^fiJ*nfctt 

ttjgpft m bfio^tftagp*** ft-tft ^©rtd 

ft««J:"rS8S#5t4 1 C8B*©#IB*a£f*©83» • S 

££EB. 

[81*314 3] 3 5>fc:if*t:««fe<I*.S»#«4 
Ufeli4 2 £fBtt©ft8B£tttt©fiBft • #£$SBo 

[^©fftfflSM] 

[0 0 0 1] 

■TS3te83«Ji«s ^©83® • S*E*ataiF83» • S^SE 
ta^OiKfiST^— ^t^*v b^iBST?'— ^tffEfa^ft 

« mzmmi&RVfr ftWBfflfflz& war—* ft b 

[0 0 0 2] 

[tE#©&ffi] tt^5Q ! SSii©^aC'f*''\ -%M*?W$k 

m m& s v-> & n > t a. - * ©7*— ^ ^ 7 s -r 7 b 

T, -Ji^&^iB^Mft^-rS^T 1 ^^^^©^^^ 
U* s S^*ftTV>So 3^7*^ 7>#&'&®B£.ib-r?>ii.ffik. 
IT, )fcr^^i:M^n57'J b^83^v-i7 
ft— JB'-hS < "T4 d fcC i^Tl3®§fi5£ti^;-rs i i: 
*sfft>ftT§fco 

[0 0 0 3] ttfiTJUU ^^^^tffM^ftstr^ h 
©BU^tmiffittBft f f^lRlt 8S»catftK:fflffi 
^f-erSdht ioT- o©t!f 6 Ki? h©tt$Rft 

83®T- $ &ii|&JSt3&#^* s £63t£ftT ^ * (Optical 
Data Storage ^figJIWC3 -U 130-131 M (19 9 4 

o 3©^^(±SCIPER (Scanning Carrier Independe 
nt Pit Edge Recording) fcPfiffts h 5 «v^±C0.04 

T-Jf^^ftT* 5 s ftbf * b ©ItiCS^iSft ^ d v >7 

'Wt'^ft-So c©^SftfflVN5^i:C«t t)fi£3lE©3 
wt^ b7 J ^^^©2{g©)iai3^Sft^£t*^5^i: 

[0 0 0 4] fc^5T\ Jtf-f^^*h7«y*>^t5 

tztbiD—ttt bx-y->7';i/-y--#^* s ^ffl*ftTi^ 

-So iC^ftffl^S^-f^^ttv b5v^K:*fbT 
£St(iffibt7'U K» h (-9— sKtTf b) ft*-T5o 

■t^:b■CfflV^e)ftTl^^V^ 0 $ £>fc\ ^ft hW—iRV 
v l-*tfc£ b 5 y ^ «f C— ^©aaBTMo b 5 >y * hB£ 

-rs^isic— ^©iificaT-SBB^ftxv^t-r^^v^o 

[0 0 0 5] ^M¥2- 2 6 3 3 2 6-3£UU Jt^^U 



^vZ^ib-frtty-tey b LXW^^^^^tt^m^ 
M^So bfrbte**^ £ft(i^Py^i^©*&m!SiJK 

vbttv*.v b£^3c:k(£I3f6£ftT</>&t\, 
[0 0 0 6] f$H¥5-6 2 2 0 0^1*. 2o©fcfy b 
7!J \z «fc -o X b z> v t tiWMZ <Dm<D tf v b # b 

=T4 7>>?Zm7FLT^?>o #HBg5 9-2 0 743 3f 
&Unm¥ 1-31913 9*§iileMIK: 2 0©fcTy b?U 

bTV>£. b#>b&#£>s zn*><D?t7 : 'i Z*X'li±&¥ 
y b ?IJCD tT >v b ©*»:<£ 5^— ^ASfB^&tlTV^k: 

[0 0 0 7] 

* tf v b -^IB^v-^ 1 3 IfflJLtC^flttR**-**. 3 3 

So — 005 s --* try b^fB©^-^ 

[0 0 0 8] 

y b -$>iB@v— ^ & N fl3^fi-§-tliS Wh?'^ 

£> b v^^i:it3S-rS*(Rli-li^©^;&^T-{a{4^-a-T 

J:C«aib&. W*H#KB\ try b^Efi^-^tt*© 

[000 9] -rtnt>^>> *«w©» i ©««tceA«N 

fc^eBSHtfls-CftoT, K5 s -*v-*#b7y*tf»i& 
b5y*£B£1-S;friafc«*©flHfi«rfflffiLT 

IB^£fu Wct— *^-*<d b5y*4"CMb»&©dtiB 

[0 0 10] *H^a»t43V>T> r^-^^-^j i: 
lis ^I3^f*©7 ; -^lB^«±^5 ; -^A^©fc*t) 

BaraWi^»B«K«ffllB»©IBt83M^T?«9 

aw * tz wb*wBfb * aw- * * <> 
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i:B:b5y£©ti:£|q]&iSti*U ^^^^©S-H-N ft 
5*^^^©i|Ml^fiIi:-ar*. i>5v*©rt 
JlflWj rb5y*©*kfflffl!lj k«s 5*4;**<f©b 
73>**b7S»* * tot <£ D 2 o©«l*K^»tfc 4: * 

[ooii] ^mizmoMmm^^t, ±ia^ 

— ^fcTy b^s>^ b^ytHDfafflffllZffi 

ft * 1 b 5 y ^ ©ft£HM£fiKft bfcv 1 - 
* v-* ©'J>& < i: 6«j«-r 5 - fc*»T? * So 

©rtJSflSCflWftUfc^— b^y*©*W^W- 

a N — © h ^ f » rt t h ^ f * f"&a» e> rtWfliziw^HB 

<i!it^n^n4-=>©s^s{i'fits**-rs 4^©^—^ 

[0 0 12] *^BJ©7tl3^f*(±> V-^7jf^^3> 

nT-^iB^-rs^h^-r-^So v^-rti©^*)±i3h? 

Cs v- * ai >v ^B3@^itT' tt h 7 v Z J5fa £ £ t* S 7= 

tmzn&o fct, *»w©*i3«BMttta#©v— 
m-t a ^ k t a d i ©** 6 -tr-fum 2 

*#fM3^-T5 Cl k*ST-§ 5o 
[0013] *^B^©7ti3®^&> irxiyirWVt. 

>^*fTo it > 7*;nt-^*S;©7ti3^^t-fe ^ 
Ts -y--#tf^ hkfiMSto-y-— #try YOK^Saf^ti 

X- b 7 v ^ 6 (iffi b fcT 1 -^ V- ^/ <fe *f 5 <£ o 

tMmmw-h^xm^oytm^^o z.n\zx\), 

V-XW b£y=-*Vv hftJBj*i-4IB«»tB©^ 

So Sfcs B*^t:*v>T*>-fe;i/7^D»j>^>^©ffii6 
^^^•^©Tn 5 s — ^©BW**i:bT^— ->^;n/ 

[0 0 14] *&!B©ftlBftJttfttJU S^ffl©*^^ 



i^aafr6fflatfbfflt3fi^#S«e* tK Wfclffii 

I3fi^fcbTlSAWbj^a«^Ge2 Sb 2 Te 

5 IS, InSeXIfc (XfcfctfiRfcf C o) , GeTeM 
(#l;Lfc£> GeTe-SbSe*, GeTe-Sb 2 S 

ejs (GeTe)i- x (Sb 2 Se 3 ) x <X£0. 

2) ) \ AglnSbTe^ (01*. S\ AgInSb 2 

Tes ) #$?£bU„ — ^ v-^xy^sSCcfct)*! 

*MbE«at#*HB«-r«»^T?ttN ±i3t3£i»*4*><seffl 

f|5is N x.^i?^tt4S/J\$v^S nSb S (09*. 

(£, SnSbSes ) #«artfMbC*«n?ifca. 
[0015] #3*BJl©ig 2 ©»»£«£*.«* h 5 y * ± 

^©^iCM^fcU-lfT^tfy bT*j£SU h7S»^(0 

f icmuD fifli»twMii«**» £ ©sw * * * n^m&tb 
u -en h (Dmmm<Dmm^Rvm<m<D'pte <tt> 

(Dn&xmmmanzo d ©#&(;: j:t>. 
[ooi6] &mM<Dm 3 ©<§as£ft;L«u Y^y^± 

^fl^-iJMf bT Y^yi? fp'Oiy hY^yt 

?*fi?zmmmi£(Dim-m<£J3&X'$>^x, Tfctr 
-a ?>m ; r-f>m i %K.m bizmtA-c Y?y>? 

H5y^i:ifi35-r4*|qlt:ffl(i**TflHflfr*cfc 
[0 0 17] *«ra©*ttfc*V>T#fll{S^ftlB»-ri 

aosy©^-^ a^cjte bx h 5 y * #ibh c &bi braa 
it-rscifccj;^*^ — ©x-^-^fc 29^07=- 

M-^Bu ^-^*;ui^*#>;*;&3££fflUTf3^-f 3£ 

1) „ PR (1, -1) £fcl±PR (1, 0, -1) , 
5tt«^8B«tttPR (1, 2,'D,PR(1. 1, 
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- 1 , - 1 ) x PR ( 1 , 2 , 0 , - 2 , - 1 ) £fefci 
PR (1, 3, 3, 1) ^WS^^tft^S. & 
Si^HU *«W©^«3-4fcjFbfeJ:5&«£©ji 
&aB!l (hUU^WF^bJEW^aSffla^ai'J) ©TT-A 

af s -*sfe«bTK»rs£fc* t "esa. cine©* 

[o o 1 8] £<iHi^sE*-rawcN ft83ii 
atft©?*-* iBamwisflBR©^-^ Bs«#(ftc^fa 

483®bT*5<©AWSbV^ utlCt t>M&SI3fi8l 

ttus * fc ji n baa»«f*© ft isi-nnia©^- * 

-^a>£©B£{B^JEtsA s ^]BlbT*K #fitU-<^©^ 

[0019] m&BjxDJjmz&^x&mffiWL&noi-rz 
»ts ttffi®-^©»m9awa©^©ii>«: < hfe-^ft 
2«{tu *tit><D2mm^*9mmmn-??>ztX'&m 

[0 0 2 0] #S8iU!©&4©®ISI£fi£*.fc^ ^fit^-^ 

tra^wiltefiTMIte^nfeT 1 -^ h7>^± 
{cl3^^nS7ttB®«^ffl©l3^ST-$)oT, Tfclf- 
A^^^Bi:. yfi83«^»V3fclB«a«(«Kiaffl®»ffl 

h Y5v?hm&ir&J]falzM*<DmtiLSiX'ffi&.£-&X 

bTSflE3teffi{ft¥fB*ftWB bt > h 5 y ^ "f'C^ h Y 5 
>^ * tlSSS-r 4*|qItWS©(B(ft«T?fflffl*ti&5*-^ 

v-^ej&j«*-eafiPJ»*afcft«iA4*tB««tt*ffi© 
i3^s«* s ffiW^nso *e»c, 3tttr-A*b5n»^ * 

Cjfc bTWBB*fi(i¥gtftW«nB*il«*« | J» b 

-^ftj^as-B-acifc^sbv^ jwuffi^iafcbT. 

[0 0 2 1] ##!«©» 5 ©JBWCflM.HU #11^-^ 

t a* ©<ii{4fit-ilte$ ntx-^ v — 1> tfi Y ^ y & -h 
CH3»**t43ttl3iM«(*ffl©K» • W^Bi«T»oTs 

ji^©-*ft[Hite-r?>iE]teSBi:> jttr-ASb^^ 



n-5c ±BBttHJStt, 2W±Jc#ffl£ftfcttfcHt»fc*r 

u #»aw*«*n*n h 5 * * ^©rtflmwwwtH 

[0 0 2 2] ^Tt*»ra©aS*«J5EfcBa*1«¥C»MB 

7f*±©lifh lEB&tftf y b &B (<H&fi) tJSS b 

I C a(x)=Ao 2 + 2 • S • A X 2+4 • S 
Ipp(x)=4 • S • Ao • Ai -sin <&oi 

[0024] a 0 avAi {±-en^no^iHi*t^ 

M 1 JKIII$T#©iSfi©ttttfifU «oitt 0 ^®«f^^ 1 
&@#T7fe©{4*8^ xiih^y^ikA^Cil&bfc^ 

h©>4><iMm sttt^aigB±T* 0 ajurafjfcftv 

t&taft (MStiX) £bT0&;RLKl&lE]#T7fcbrt>#jS:b 
[0 0 2 5] ##PJ-c-«±> H 6 bfc J: a *HB9 

tHft^ttbT, ^fl^-*" 0" , " 1" , " 2" £ 

foi 2 o*»6»*«DffltiureKf jsw 
fc * * v «t&t a £ t c «t t) < © 

[0 0 2 6] 

[Hffiffil] JWTt*»i|B©iaBffil*iaiii*#JHUTByH 



1 2 0 >!)>£,- P/ 4 £tt h^\y^fcit:3£"3~373|q]£ 
4><iM 2 0±£ftffi-f S^-^tfy t-fts «tt , 7-i' 5 

^•y^ftjtau h5«y*4"fol 2 0 4»&rtflO (B^ 

st^Mfti (bi^n £«) #*>©KW3ttft*ft-*ti 

^tU^ft^-To 04\ h7^^4"t^&©{iSI4fi* J P/ 
4©i§-& <v-*5c) , fHI^fcH*#**fcfc ?K b 
7V^tfit»*5»©(Htft«* , -P/4©»^ (v-*5 

b) N MfH^aj^* s a/j^*^o *tobs*»e>»e»nfew 

fg^&K I (Cross-track signal)(x) (WTs IcaOO 
j&Zf^m^&S. I (Push-pull signal )(x) (W 
T> Ipp(x) i:m-r) 1^ aifflWCtts J.Pasmanti 
^''Developments in Optical Desk Mastering", SPIE-5 
29, 62, (1984 *p) TIB^©«ta^^ 
ix^) o 
[0 0 2 3] 

• Aq • AicosOoi " cos ( 2 wx/P) 

• • • (1) 

• sin( 2 7Tx/P) 

• • • (2) 

+ 5 * s v **?8B:wc*n 6 tiass ns * ©T* ttft 
[0027] mmm 1 - 1 

■TS'^V^HJ'— **S©*5*^ ^**f^*rt"4. aw 

©j^gt^-^w^atFru Mi^£ia®-r 
^©^@<±. (i^E»ffl©i/— u 7t^n 

HI 2 4) , TtlifSJlgl 3 (3Efcttl 5) , 

«siavffliRi*n&3feftJB«i scjiTt-i-**:*©** 

i/>xi9, 7*- 1 1 3> 3£VlCtT-A 
^^'J - 1 7St>*Si>t^l 6 «©****» 6 ±C* 

SIrISIS (*fcl±15) CAWU ^^T'±I3 
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7. v&mttznx^Zo iiiqisi 3 (*fei±i5) 

totEmah^y* (iiJSSftaflT*-*;**©!^^* 

tffiS) ©*Ns»a»6©ffi{a**ife£'*"*. u— tmigi 

ltbt\ 3 5 0 nm~4 8 8 nm©ifcftfgBl;::fcV'>T 

fcJU Krl/- tf, ArU— tffcS^iiHeCdb— tf) 
*/8^4c:i:;fl*TS5. ftSEWSfcbT* W^ft^ (A 
0) ^§§gll 2*fcfcM6ft#5 t (EO) ^14^ffl 

^zzttfix-g, ytnfastisT* mvt& <ao> {g 

fiSl 3*fctt«a** (EO) {HfiSl 5^ffil>Si 
i:#T-£So #2Sifi0n?fck (AO) 
2fcfM? (AO) <Bfi$l 3ftiS5UK:Ba«*^ « 
Sl*^ (EO) gEffill 4fc«SOfe3* (EO) 

1 7 C J: t)l^-rn*^fe(irra^©^^O^ES* s aS? 

[0 0 2 8] AO{lfti|l 3©«/$©— #l£EI2l::^ 
•To A0X?2 1tt. AO<IftJfO$g&W#;i0ES2 2£ 
^LT7*-v»* 2 SSWAOOSraagH^-f ^2 3 a 

~ctsa«*nTv^a. AotiiPisf K7-<v\*2 3a~c 
^ns. ^©Hffi^j-etts *n*tu ji$$?fo =8 

0. OMHz, fl =76. 7MHzMf2 =83. 
3MHzt«4t«. I3^fH^(i> 7t-v>y^2 5* 
T\ ±T ©; WJXt*— * Cr-o^TS*^ Vl/J*ft£T h b 
TO. 5T~0. 9 T©^;i^SC*iIE£ftfc^ W# 
X.EIES2 2t3tB^;^nSo W@£[h]ES2 2flt 7*- 
^y**^©^— *«^£ll]8!b-t> 5*— ^CSJiSUfc 
MI^* s 31tR^ns *©Jil*aR©je*«#j8W« h7> 

^j.-- y-2 6tT^-T5o ^ebTs Ao*?*e.tii 
w-ra*©ffl^ett % j^«*ftfciB«*©jiittftf c 

[R2] 0 = A • f/v 

(A : f : &&*fc©£ftfflttBU v : 1Bffi*?rt 

CICITn {i^©<l|plffljil^f i fc*'Wai«RfO to 

mi&g&MAf (Af = f i - fo ) izttr siifsi^©^ 

YbA0ii, A0 = 0i -60 =Af • A/vt-^-x^ 

©{lists a d a a f t3 msttwt & . 

[0 0 2 9] 04 (a) AOffifaSg^CAfcJBttR 

fflflSiSUlAdfcOBWftWftWt^-r. fO =8 0. 0 
MHz (ctubHttft) ©»^K:h5y^*«C»C*^#y 

b* s Bfi£^n, ja«a»©«»a'Cit«i>T(Bflai* | »b 

t5. H2t:wLfcAOfl|qlS*fflV>fciai©i6B©a 
^ 5 s -* MBttftAd (*tm) =0. 09 -Af 



(MH z) Tfifc-afc. 

[0 0 3 0] EOfifiSl 5 ©*«©-«* H 3 

t^-To 7*— vy* 2 5*5>©fBSfS^£l3]IWbT, 
EO«|RlSl*7-f ^3 2*»*>EO*?3 lCWEVg ** 

ta^b-esa. eosii?3 i^©AWjtec*rraaja*3tt 

JEV E tJfc«LT*YbU EOJ*Frt©«a#lSl (xj 
|p]) K£t/SJB*r**3E (dn/dx ) #JfiS<fcS#fc#K 
— AttfilRTTS. EOI?3 lrtSBt©E03R-?*** 

[a] (Z*|q|) T'©ll(ql^ia ( dfl/dz) ttTSBSiCJ: 
[0 0 3 1] 

[ft 3] d0/dz = (1/no) (dn/dx ) 

tfJ##©fflfafc0ttTIBSfcJ:!>#»e>*i*i 
[R4] 0 = K • (L/ a2 ) V E 

(K : EOI^ B @WO«i, L:EO^? (fgjl) 
a : EOm^fDT^-T-vmm, V E : EOf?^ 
©EPJD*!!.. x : EOSI?fl©**§#lpl©teB> z : E 
OJ*?*S;!fl«i©ffiB) 

[0 0 3 2JB14 (b) £EO<gft3§^©TO]WIV E 
k.%X#»h («©xgTJKB8*n4Kf h) ©ii(iig 
AdfcOHtlSftvbfc. W*n»iE* s 0 V©h§s h5y 
*ifrto±Eifc>l:tfy hJWBJ&StU «£EV E £i£0!lbT 
dt&fiAdfcfc^fb-r^o CiTfffifflUfcEOffl|ql**ffl 
^fc«B©»^ il&MAd (jtzm) =5 • V E (k 
V) X'$b-Dtzo 

[0 0 3 3] ±IB©<t3l3bTA0{I(pI^l 3$fellE 
0(i[S)gil 5©V>-rft#>£W>-?\ 8&^*v 

SBS18*»&. i©JB»l 8C««IKftf«fWfca» 

NitotJ^&fr-sTNi^^W^^Sibfco 3©Ni 
^^>^&iDXbTWtHfiKff$ffl©^cm^»ts ^S© 
^r+bry-frtCJSBiLfcJK'J*— h (POM 

*a*uu ^aibT®Yb^-a--5c:^i3«tt)^v ? ^^^s 

«*»»bfc. «ffii:bT!l«y3b->J<*-h (PC)© 
ftbt)C» TWr^Wl/^-fV (APO) Sfc 
tt#U^^-;M^^Ul/— b (PMMA) ftfflv>»4. 

SiSb> S*fBg±tm)^5I^li©^SM&ffM-rs 
d £ C «t 0 Jfc^-f * * ftfl* bfe. 
[0 0 3 4] dO^-f ^^*ia5(a) (3^bfcH4^ 
$rffll^TS^bfc. H^bSV^^-f X^glK^BUi 
D3t5*-f^* 1 6 4fclaH&*** !f6 1*»& 

b^r^'f 1 6 4©h7y**'&C$&^TS&!££ 




■fci-fco %74s\Z 1 6 4 4»*>fflSW3ttt3t1*ttS6 4T* 
tfctHbfc. 7fe&tBti6 4li, 05(b) C^Lfciots 
tftaH*<DtfbV^2o©tfttH»l 8 0, 18 1*£>&£ 
2$MRH*fcBS"Ca!>% h7-s>»*6fflSW*©a^-K 
IIlfT7fc* $ &*©1&ffiSg 18 0, 181il§ LUB«T'# 

A^n-r AMf 5 i -5 1 b 5- ^ uTias bfco 

£©ftl&tt!§§6 4(i, &^©4&ffigfl 8 0, 18 1*6 

(Di +d 2 ) svaM^aa (Di -d 2 ) fc«*rr 

[0 0 3 5] El 6 C % fl^/aft*** b 4 4 jWHStS'n 
TV* 3 1 6 4© y ?aJ7>©S£*0Ml>*£ 

W£3fe*&»£>ft3Sffi*m*» (Di +d 2 ) Rvmm 

miijj (Di -D 2 ) fc^VTo 0f ©try b5a, 5b 
JSOT 5 c tttuiB A omfamT-&m Lfc 3 o©J151&ifcf o 

, f 1 , f2 WtfJfcbTJ&ffcSilfcliy hT-feSo t: 
■vh5 bfiyt5 cOh^y^^tol 2 0*£>©{H4*tt 
0. 3>amT-&»K h 5 y * try^fct 1 . 2,umT*& 
£ 0 1f«fi7 8 Onm, V>XMD» 

(N A) 0. 5 5f*mt h79fli»fl. 2//m 
T'fc+7H: y^Hg©^n;* b-^£/h£<T-£3„ 
try hfffl©*n;* h-*£J;SS£M^fi«<STC*rL 

Tfs^m v- > & afcftCttKvhfi 

0. bJ'J/bbfyfl. 2>umJiU:A s S£ b 

v>#x fi*S©S*i/— !f3t*fflv^**©*ttt:J:»)S 

^B$©^tB^ti jcstr s ^ y * v- is ywmskn §si 

B*T-tTy ]^JK£t§#>e>ftSo 
[0 0 36] fafH^Hift (Di + D 2 ) 

ff-^-tB^ (Di -D 2 ) £tTy h h7S»^W»l 2 0* 
&©0Mfi£*Tjj*L&. Mff^-Ui^ (Di -D 2 ) (i> 11 

± tieoT, Mfi^mTj (Di -d 2 ) &*&ffi 

fe, (Di +d 2 ) *>e>KvKo*«iftttoti 

[0 0 3 7] ^ftfcsfc^-r^offlffib&b:* b*»e> 
^flSflMBftW^-r«*ffi*BI7t:J:»)BiiB-r4. 07 

(a) l±> 3t^>f *£©b^y^±T- b ^ y^ff 1^*6(1 
fibfetry vm>H>— >£^U 7*-*^©try h 4 
Sfcfc^-^ty K It- 7^^© try h4 ISth'try b 
4 2 tt-^n-enit-^tr y h&U^ D y ^ fcf y h £j| 
•To 5*-* ««® Kvb ?'J©T# C fct&^-* t y h 4 

3c*jjte-r*4«=i-F*w-r. wwLfe*-** 
[0038] 2 7>§y7t^Hi^ 6 4 *» e> (DiatKDmim 

(Dj +D 2 ) fctl^Mfi^ (Di -D 2 ) w*b\ * 

ft^etu 87(a) ©try h?y£*fbTs 07©o>) 

(c) C5*bfeJ:3fcflre*J&fcfcS. 07©(b) ©«^ 
^©±^t«iW4<7Dy<7tH^^|5lff#t-^bfco (D 

i +d 2 ) m^tittbTx h©*jiftfti*art-afc«> 
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£5 2{fifb{8^B 0 EI 7 ©(b) (DimmWT 

#fc2ffltfbfi-reBo £^bfe„ Sfi^tU^ (Di- 

D 2 ) ffiftUfcfbTs 7 s — *Kvh4 3* J h7Vft , «t» 

^wr?>fe4?)©^^^^v^s ims 2*m& 

U llCiO 2fKb«^Bi £\ *5 

-f j^u^s 2{;<t d 2flMb®^B2 fc^n^ftff to 

2ffl{bfi^Bo x Bi &tfB 2 &fflV>TTfB©«k-5&§l 
3I?Hlf-r S c: £ t «t 0 2 fflfRF^fcflk 2 tr y b © 4<B« 
^©T&tfy bfcbfc. 
[0 0 3 9] 

[»5J 

(B e n (BiUBe) )UB, 

[0 0 4 0] ^V^T^ T8B©«t3«:giat* 5 ?)f#e.nfc2 

[0 0 4 1] 
[»6] 

Bt UB a 

[0 0 4 2] -eft5>©±ti£t:y hS^TCitry b*>e>4 

ws^-^^BEbx fia®£ftfc 4<fi<g ^-Srff^-rs c h* 

T-£fc„ f^a?«»©^S*ll7(d) H^bfco 
[0 0 4 3] 3©B^^D-fe^tiJl^T, h^y^*'^ 
1 2 0*>6Si^KiB*|qltaiificbfc2fflffl'9-— #trv h 
4 i©ws^-ai*^^tr-^*-;i/Kbs ^©s* s -tf 

DCJ&S«tac h^y^rV^&fTl^ *©1t— ^tTyb 

4 i*Tf#— ;n*ufc. 7 ; -^©arat*i>Ttt 

^Dy^tTy h4 2&ffll^Tfl^^Dy•i7tPLL(Pha 
se Locked Loop) **{t"tx mfc^y ^^-f ^^(S't> 
©«li<£ffl«bfc. 

[0 0 4 4] 07(a) l;^bfc^-^^©try h^ij* 
6 4ffi[ffll9*S^'*"*l»©fi^iBa©*^W*BI 8 
■To 08(a) W18(b) (i07(a) (DWY&i&tm 
7(b) © (Di -D 2 ) -©^ff^J 
T-Jix 08(c) Sl>*(d) C-en^tl^bfciot, Mff 
^tH7J©^t»?3tDi ■> D 2 ©&W*4«JgfflV\ 

-en^^'f ^i/^;i/S i&rfs 2^7^711 2{i-fb 

fg-^Bi St>*B 2 £ft-5. *V^T^ |p]0(e) td^bfcJ; 
ofdBi fcTffibTyhfcU Bi tB 2 ©^ffeWlfflafP 

*n&j;58a«*nfe4««^*ii4i/&. 

[0 0 4 5] *^Sffi^J{i4b*(tS7t{S^©^n©fi!WSi:x 
7*-v^ 2 5rtT*©fB^^©*P&£09i;:5jvro 

-^*AD^g|bT^>=l-^t ^tJ^-^^bfe 

#a<bbfco ^©^ ai^-ffriEw^sftJnuTx 

^fi^F^bbfeo c ©fi^l;: try hfi^ ^Dy 
^K^hOT, 7Kl/^ff^f4MbTAOWl 
2Sl>*AO(ilR)Sl 3©SEi>ffl©fi^*^bfeo W± 
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[0 0 4 6] fclQKflllCiJ^Ttt, 3fe£— A©*Sli:(fi 
|p]t^tl^tlAO^W^l 2^AO<ilR]§gl 3£ffl^fc 

U £©«^^MB^{iftfi^£l3iW2-e 

TVCO(Voltage Controlled Oscillator)£ffl^TJ?fl 
«aR«»-*-Sii:K:J:!3AOflSflSi 3 £ETOD-r£JH$ 

[0 0 47] SQfctfiJ 1 - 2 

#HfiE0!lT* lift #©E»B£#SC^— s > ^ 1/ * # > 
(PRML (Partial Besponse Maximum Likelih 
ood ) */SV^fefitfM±N 1 - 1 fcHWE bT1t> 

:/;i/tf-:ff#a©3fe5 lf -r**ftf1sMbfc. HI 0(a) t 
mbfcHIIS*«-rsW^«SfflV^T, PR (1. 1) * 
a"CAa2tt5*-**3tfHbbfc. A^fE^-*©^ 

aiawsiai o(b) t^-r. r»j 3-^-20 

1 Sfflwr 2ttA*5 s -*e*C 1 t * b (lT)fff 
Ifi^iaNRZ I (Non Return to Zero Inverte 
d ) £&£*Td. &V>T-PR (1, 1) ffi*Sfi^fS£* 

2 0 5rtT?£©NRZ IJHSftjyiftJ'JU/W 
*T&JSlvcHf y b (1 T) gffi£#fcM^*£jsjM- 

So ltn nrz naft*nfc«^fcHaib&«^* 

iD^i§2 0 3fSl^bt, 3«MI*fe£jEftbfc. ■*© 

mi - 1 nmtJsmzxb h5yft'iCMb>e» h^y^o 

>f;***H5fcjj*b*:B£**«^TS£bfc. 
1 1 fc^VTo 

[0 0 4 8] 11 1(a) It il0(b) ©«^SEW«f? 
fcffireT*bfeHTSfc»K 01 Kb) KftdRbfcT^f* 

nfcfflfS-^a* (Di + D 2 ) JkUmn^&tl (Di - 

D2 ) **n?nmi Kc)sv(d) c^f. »■ 
ibtitzmmmati (di -d 2 ) a^A*^-* 

>^e»e.*ifcsa-^ffl* (di -d 2 ) ^ t-t-d^ 

LTPRfflt*^ 7tnyf|flA/D»bt. * 

a*«yRi/T3fl[ft*i^bfcas K^tra^scttieb 

T 2 fflb b fc . S £ * n y * A/ D %mk(Dm*% t 
itiSilfc. #*««T?tk PR (l, l) ©;*—> 
■wbi/*#>;*#£*ffl^fcift. PR (1, -1) *& 

SPR (1, 0, -1) ®^-j/i»;H/^sK>^*SCft 



[0 0 4 9] S9fi0|2-1 

fclOfiMTtt* b5**fciSXra#iaT*-3T.l.ob 
«ts SI 1 C5%LfcS«f3«$SB*fflV^TlB« 1 8 CBB 

«ftfftjfe. svis^rn^ (x&Kf—9) ammmitm 

«fc3S*fc'W';*fiTC**bT0. 5T~0. 9TfcA«> 
*WllIEbT:7*-vv*2 5*£>atfJbfc. £©?*- 

0=80. 0MHz, fl=76. 7MHz, f2=7 
8. 6MHz, f3=83. 3MH z £JlSE£S^>>-b:t>- 
-f tT 2 4*»&f6flfe*^ flUfcflrer*5-f^-2 3fc4Mv 
TAOjR?2 lCAfcbfc. d^T% f0 XVf 1 fctv* 
-*K5i bJ&riUB©»*6"*% ^MWO'^t^h 
JKjSfflSWf-^tTv hJKriWCt»fl!flibfc. f3 

-*try hj&fiWfflCfflv^fc. dn6 4o©ja*»#« 
!8»©fifiI«9l±«W^'f v^-2 2Cfc»>5 s -*«^i: 
HOW bT^-*«^©*# * tWlB bfeWaOSoWKR* 

nso bTtsiRi^tr-AT-jp^^s^-rscihci 

t) % fO , f 1 , f2 ttt/fobfegftv-^hf 1 , f 
3 CWJCbfe-^-^t:?' bJ&JEdUB»fev--***b5 3>* 

4«ic»i)»e»Bf*©(Hffi«cTjKj3a*n4. ^ ©*§•&% fi* 

©<il{4*(£, SafiflfiikRWt:, b«©ffl(ft 
kbfc. 

[0 0 5 0] ±83©id{-S*^nfc7* bl^* b<l 
ESSi&bT^ Mi!i*B8**-t4»»S»&. £©JP38 
S\ fcWKfcbT, ^l^SfEHU 

; t^fift x fc&Si + "OW ttUSS! bt ^t 1 -f * 9 fcfPS b 

fco 

[0 0 5 1] W^nfcJtr'-f^i'fts 05fcj5*b&W£ 
m©2^-S!j^tB^6 4*fflV , 'TS^fg-9-<£^[±Sbfeo 0 
1 3t*^^^©^-^»«©h5y^»^©S6*:ia 

fiv 2 y^mii 6 4 * e> ©wfi^m^s^Mfi^tti* 

ft^-j". HI 3^ K»h7a, 7bSt>*7 c©<HfiS 

tttn^nAofflfiiiicx^sn&fflaasf o , f 1, 

f2 t^-rs. -y-— ^;u4 4J±S^*^#y b*^ 
•To IH 1 3T^C h7>^W> 1 2 0*5>©ti(iat:*f 

-rswfs^m^ (di +d 2 ) svMft^m* (Di - 
d 2 ) ^^-To ^:|l^E0o^I*3v^Tl±^ 2$HMjtetftmsa 

77©Wfg^ffl7J (Di +D 2 ) ©^C^^-f^U^S 
0~S 2^IS^bT«^W^ : fTofc 0 EI 1 4HS£# 
j*©tKBS5:?Nbfc 0 
[0 0 5 2] Ell 4(a) ttjlfcx-f **© r5y*±©K 
b^^ — >fc4ffiE»3— Hft^U 014(b) t 
tt**i6©Ky b?iJ{cMi^-r?>»fi^Hii3 (Di + 
D 2 ) ©{g^$tffc£^-to h7'^W*e)©t'V b4 

3 ©^i{ia* s ^ ts <48cont ttM'J>-r * . 

SutBS (1) IC*^^T^ tf>> bffl*3aB*A/4n 
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s (A : ftjffiftJl N n s : SKJBtf*) ©BSC* SR® 
#T7feC7r©titf8S££bT cosOoi****^^ 4 ^ 
h 7 y ^ bCDr—fr ¥ i> V 4 3 ©{i&H2tf 2>fS 
^JHMMbftS*C"rs£i:#"eSS. tryHHtfi** 

v^;uso N si, sziftiicWCIKU 

fffco tf^TN H14(c) t*LfcJ:5t> Bi hB2 
©mod 2i[]|f£fi : -=>fc^ B 0 fc©WSrBil2>^i:t i 
^TTtt^m Bi £±{4tfy hilbtx 4{6{§ 

[0 0 5 3] ^ ^>tl s ft^tte-^l/^l/KOS/Ntftt 
fitsnftt*, fn (n >4) ftZ Z. hX' 5<BW±©^ 
flfb&nJfiT'fcSo t 1 — ^©iS-^fcfc, 014(c) 

T'feSo WCHJfi«l-20PRML^>hU'J^W^b 

[0 0 5 4] 2-2 

£©llflS0!|-T*l±. *SS0iJ 2-1 i:BI«C i,xm^>ntztft 

OftM-tffl* (Di -D2 ) ©#*flJV^®^S£L 
feo 015(a) lz h5y*±©try hJUS^b (014 
(a) fcHb) > 01 5(b) CKs» hJUfcttJfc-rs (Di 

-D2 ) m^cDm^^iM^-ro b^y^ic^©^ 
(±ti^-rso itutas; (2) t^-tx k^kos^a 

/8n s ffll$£, S«Hl*f3 1 6t:7r/2©{4*aSS:^b-C 
sin^oi^SA^^-Sfc^ b?y^i£ih/iP<b©try h 

»*. try bffl<i**»*fi«©**S£aS"3VNT#* 

■rsfettt, ^^'f^M^so, si, S2*&t&n 
©ff'hfcisstu S-*©;*^ 7>ti>t> 2fB{bfi^-Bo n 
Bi s B2 Srftfco &OT\ 01 5(c) 

Bi £B 2 ©mod 2i)D»:* : fT^fe^ B()i:©t« 

affl*flfca£fccj;-3TTffiKv bi s±(fttr 

«9l/"<;HB©S/N*Hi«snniiH fn (n>4) 
-*©«-f{±> 01 5C5*bfc#lW*2tt{bfclB&3ft 

M/ 'J ^W^b««^i: tr* Kft^fcCtt^'&t)** 1 

[0055] mum 3 - 1 

£ ©HS&09T- ttx h 5 v * *» iC»*> 6 ft JBMR TWWSflU c 

^n^ns^s^^^-c-dttbfe^-^tfy haiicfrr 

53te^ ^^sf«8-rs. AOI?2 lffl©^>-felM 
1 fcra»©Jte^3R*fflV^TSI«S«l 
[0 0 5 6] > >-brtM IfBftfcJBIttR : 



(-tf— #t?y hSO^-^tTy 



f 0 = 8 0. 0MH z 
f 1 =7 6. 7MH z 

f 2 =7 8. 4MHz 
f 3 = 8 1 . 6MH z 
f4 =8 3. 3MHz 

[0 0 5 7] ±t3JS«*f 2 3lVf 3 (CfcDfG&ft*?* 

aaRfi svf4 ciD^fensf*— *K»h©ffl(ft» 

©ft 4 0 B3tt*nfc©98*»&N ^SE^Jl^ 

[o o 5 8] ft tftfe^-f 7.?&t>, m&mitmm 

K05£^bfeff£3x£ffl^Tx W£fi*t*tfctHbfe. 
£95#-©t£*0Mm;: h7'^ if*** 6 ©fH4fi£*t1" 

* 2 7>iU^ttsii6 4*»*>©wM-9Uj*aw2e^Afe 

ft„ try b 9 a, 9b, 9 c, 9 d&tF 9 e ©<H4fi 

fix f 2 > fO, f3 RXff4 KWHS-TS. H17C 
£©7fe^^©S£#&©#tis&£^b;feo 017(a) 
{±h^y<7±©7 ; — #^©try b — >£tt;U 
*py*Ey h 4 2tt(i|qUH«^f 0 £J;iK 1r-tftr 
y b4 lttffllqlJil«dRf 1 &tff4 Ci5, 5»-*Kf 
M3fctfi ~f4 ©fifaffl««fcJ:!>^j*;*ixfc*>© 
TffcS. 017(a) ©T*CB«*n&4fl[3-K*W 
•B-T^bfco 01 7(b) &V(c)& ^ft^tU ^ne> 
©bfy h?iJt*f)St-5 2dfl3tetW3SHJ*©W«^Ui* 

(Di +d 2 ) iiSM^m^ (Di -d 2 ) *^-r« 0 

17(c) Cjj*-r«k-5fc: % h^y^4"^t'iaB'^Stry h 

ip^^-n^tiotfttBaBi 8 oj&vn 8 1^^-50^ 

^E(±p]-^fflT- (Di -D 2 ) ttHfacaa. — 
h^y^tfiiii^^fKibfctry hA>e>©0#T7t3&Kfc£2 
o©t^tiSSB 1 8 0SV 1 8 1 t&^TS&S©"^ try 

h<Dm®.x®£mtitm£®i^T (di -d 2 ) m^ttis 
Kttcafli-r*. try bfflisutfefli^fiw®***^* 

-3^^T7>^i•r•2)fe^*^^ S2, s 

3**fiBH©4"t»K:»3tU &X5"<Xipe3 2mibm 
^Bi, B 2 &tfB 3 (01 7(c) ) . 01 7(d) 

t^-r«t-5C> B 2 tB3 ©mod 2 tiuW-&'ff -otz 
Bi fcoa^WSBtS^fcCioTTffltrv hft 
B2 *±(fti;y hh-TSCfctJ:^^ 4fit@^* 

[0 0 5 9] 7 r -^©BB^©^t ! Hf^©4faiB^ 
ffl^F^b^iS ( M/ U ^ifrSfbfciWA) T- A* 2fflff 

^^4<»bbT*5t, ^©wctr^tfa^ftfflv^ta 

ttS^hit&S. 01 8KX*2fit«^*4ffl[<b-r 

SJ®^©3S^MIiJ©-^J^^1"o Cl©M^MIlJT*{is & 




(12) 



{ttft-5fi:©M©*fe*t{i# 2t&5.t'5K:-rSo 

*n $»5B#^J©4ffi^ (2 bfy h«D2I15f-cab 

T) A«0 0T»5moA*2ffl[^i>«0T?feS»&Kx 

*cD^jcD4{t^i±o ot&aji^o&a^tu ft 

3 B#£lJ© 4 mW5# 00^5 MO A* 2 filf?*f # 1 Tf 
ft4«^Cs &©B$£iJ©4{tt4f^iil 0£:£i:3jl&©# 
tfflFUfSft*. fe5B#SiJ©4ffi^F^o lT*ifc*)-aoA 
*2fl[^*«lT?*a»&C N »©B#SiJO4fi^{±0 
OhW S^©^ #fF * *U fe 4 RrS!l© 4 fift^f # 0 1 
■?»Dl.oA*2ffi?f4 s l 0 &©Bf£iJ© 

© 4 mn^tf 1 0 T- & *> R-o X± 2 {fift^A* OT'^SI 
^Cv *©R*jO4ffl[W^tt0 liifcSjW^©** 1 !** 
ft, ftS nm<D 4 {ffif 1 0 Tf ft D R-oXtl 2 
AUT*feS»^^, *©Rf«|04fi[^H:l lttn&M 
8P©#*WSS;Jx*. fcSB3&J©4ffitfJ-*§#l lt-fet) 

E.oA*2fit?f^Asi-r*fes^^ *©Rf«iffl4fiaw 
^•{±o i fcftsagfoatfffF*^ fesRf*j©4«[^ 

4*1 lffet)aoA*2fit^4 s 0T'feSa^> &© 
B5*J©4flM5^H: 1 1 £&£3!&©<fr* s ffF^£ft3° 
[0 0 6 0] ±IB©S^aB'Jtt> 0191^ Lfcft^b 

4\ Input bit ttAJj2fittSre"tf*»K Output bit©? 

*>MSBsvLSB{i-en-?ti4 mm^mm-t z> ±<s 

bfy b&tTFtfttTy bT*fcS<> ±f3©<fc"5 {3 4fil3^© 
*e^b«BiJftj£#>*cii:fc:<fc?K 8B»3ftfce-5ftW£ 
rsiSfcif^iffc^aiftfliv^cfctfTJS* -tnfcJ: 

^^©^fl^ftffl^T^^ b U s»*ftrtffittJB« 

ibft2£fT*s;:i:fc«fc-3T\ Wf^b©BC N ii9©^f 

*artaM^#4tt^fc-ai-4fc«>c* 

[0 0 6 1] HSS0II3-2 

bfcb) 5±134 0©tr^ br-^Ol^K^tt 
JSJMWu $XE0J 3 - 1 fcpWfcJRttftWx >^ft^ 
«L-C*5V>l*ft«3Ibfc. 02 013, S^JtetfffSW 

7 y t> 6 ©ffl{S*fc**f h 2 ftOHfttiS 6 4*6 

[0 0 6 2] 02 1 CCCAr-f *£©ff £#$£©$»»& 
ftjjsbfc. EI 2 1(a) fct h^'^lOKf b?Uft^U 
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o cfctu h4 lttflifiiPiaHRf i awf4 

C«t Ox t*-*^*©?*-*^ b 4 3ttf 1 ~f 3 © 
fflfiliBjfflRtJ:DJBril*nfc*»©T?**. 0 2 1(a)© 
T#fcHa»£nfc4«3-l«fc#'t*-T5*bfc. 0 2 1 

(b) aif(c) a, ^n^n.. 2^-ftt^ttj^* i 6©«ff 

^tB* (Di +D2 ) tmm&tl (Di -D 2 ) ftS* 

-r. b^«ft^I^lBfi©*s^c*3v^Tfl*■r 
^fc«>fc:^ 02 i(c) t^bfe-tat* Mfi^ttB^ (D 

! -D2 ) £*7>f *U^S K S2, S3fta§5£ 
U *^7'f^l/^;i/*&2tt{bfi^Bi > B2 MB 

3 ftftfco 02 Kd) ^-rx-otmrnmn^no^h 
t «t t) Tte tf * b swie k * b ft 4 fitre^ * 

bfeo i©^— ^tr>v b^*— >J±x f4 K^toSt"^ 
— * K y b tf&v^ttfcSGKW 3 - 1 CJt^T yy*J9 
ItD^D^ b — ^ft— /l'J>£c<"f 3i h* s T-£3„ 
[0 0 6 3] HMfi?iJ 3-3 
^IS£^J3- lfc:mvTtfiMSS8Rf 0 =8 0. 0MHz 

fflV^o«^©a3»H^fcPR (1, 2, 1) #satF 
K«-^ftfflV^&t^W4, 3-1 bTM 

^©^wifrfcjteTV **ft«Sb;fc. 

i2 2C, f^^AS^S^^nTV^S^T r ^^^©b^^ 
^a5^-©J£A03£l>'{3 b^-y^pf'^l 2 o*»e> ©(SiftS 

c*r-ra 2^ty^mn6 4*>e>©w{s^tB^MM{t^ 

ffi^ft^-To M{i^ttS^j{3ov^T02 2C^bfcJ;-5K: 
^W^<;i/ (S1~S4) SraS^bx b^^^^'^ 

i 2 oc*a5 f -*K?» bc*try b^-^ftfy^^t 
sitia^ 5fiaffi»ftRii6t:bfc. 

[0 0 6 4] A^2fiS{i^ft5{ii{S^^bTlB^-r5^ 
C, 02 3(a) C^bfe[E]ESft*-rS^llftfflVNTs 
PR ( 1 , 2 , 1 ) ^T'fg^iift^ fc. 0 2 3 
(b) 13> i©HIISftfflV^X*2flft«^ft5tt©^C* 

wrsskfpft^-r. rua-y2 o 2ftfflv>T 

-'J-^HNRZ I^glftfTO. '©-Y >^-U-^b* 
NRZI^ntm PR (1. 2, 1)*B^« 

^^s§2 o 6©i/7M/^^T$fflut^n-eni 

tr^b (IT) Sy f 2bT^b (2T) il^tfcifS 

£f£ir2>. fit, ^fi'j'-'j-^FNRzitasn 

tzm^ tmm Ltz\mithmm 2 0 4 t-s b^-to-a-r 5 
<a«^ft^bfc 0 

[0 0 6 5] 0 2 4(a) C N 0 2 3(b) CS%bfcPR 
( 1 , 2 , 1 ) ^iCfflfS^-MSft 2 «SV 5 fitW^Tf* 
^-o *fc* PR (1, 2, 1) 3?St^U3-H*n& 

0 2 4(b) CijVf. WSt:^ b^'J^ffM^nfe^-f 

^^ftH5©f?^**cf}^bfc. 2»iMftms6 4*e) 
«w*nfcw«^m* (Di +d 2 ) aifsd^m* 

(Di -D2 ) (DWA^tl^tmi 4(c) SV(d) {3 



(13) 



^¥08-235593 



^fo rnm^mti (Di -d 2 ) E2 5K:^bfcs 

>?T?£jSbfc (Di -D 2 ) fts T^D^iSJPffflsS 

t£ftt#> z^-D^{i^*A/Ds:gibfco ^©^ 7*y 

T5tt**|j£bfc«, K*K«*»fcttl|&l/T2ffiflsb 
fc. n£>?vv>7 J±> A/D 36»»CD«^C «fc t) b 

[0066] mmms-A 

z<Dmmmz-\i, mmm 3 - 1 ©®^-<t t> * £ 6 1 #>w 

©{ififift^-TSx— *fcTy hft t-vy^'ha^rtJH 
h bT03 fcjj* bfe E Ofi|ql8*ffiV\fio h7f* 4»h 

fc-ratry h#ffM£ft3<£oi3EOiiiqjtg£«Evo 

~V8 *BlJnLfcJU*Hu *SS0J3 - 1 fcRWfcLT* 

2 8C, S43t* l HaW*ttTV>*3tT f -f^^©h5y^ 
»«-©lfcfc;BU£tf fc h5v* f it» 1 2 0 e. ©IBfiUiC 

^ft^f. Mff-^ttS*toV>TE12 6t^bfc«t^t^ 

(si~s7) ftggjtu h^y^^'^c 
as?*— * try h^t)tr>> h^-^ftfyo^TS^fcc 

[0 0 6 7] 02 7££©#7 J -"f;*^* i £> 8 «§-«§•©?# 
£#i£fejj*T. El 2 7 (a) fci\ #5** **±© h5 
±CKv 02 7(b) &tf(c) tt s 

0 5 ©w^m© 2 frgmm%s 6 4 -e «km*n&w«^m 

£ (Di + D 2 ) »V£®*fcH* (Di -D2 ) ©»0fc 

**n-en^-r. 027(b) Mc) cs^ufe**^ 

^V-'M/S 0~S 7*>e> 2ffitfb{t*fB0 ~B7 ft*4i\ 
*n&*BI2 7<d) fcjj*Lfcl»18WfefT^T3 h 

[0 0 6 8] £©£Wi0ifc:j3Vvt, {f^©t3®W£©^ 

©»£SB!i©0!i* $ •& ^sa© 3 tr >^ h ©Are* & 

SI© 3 If y b©fi^4:X**n4 2i;y h©«^t.t!5 
02 8Kjp2nfc<£3fc3#©##ff3fta.fc'5K-r 
5. £©a»U\ 02 QK^l/fcA-SftW^aftfflV^T 

[0 0 6 9] 02 9©WWYbSCA**n4fll^tt4«[ 

Atf , 030 \zm bfc «t a fcatttt «t ») 2 fins^s 4 fi 

flsVSCktfTSa. 03Ot^bfe<tdts i«]t2 

fi^-^fs-^(2) wdv^wii) stfii8ffitt©*o 



t=-*(3) xzws»5*-*(4) ft^a-rs. (3) *(i) 

© 2 fa © n y zmfaWczmWIrZi'? Y u i>z#izx 
*U 1 tTv l->7 MS^i:2 h->7 Ml^ftBM 
tHU *©Mfflff*f^oT4fl[«^fflTift«^(5) ft£ 

Ba-rs. (4) fco) fcwsicd) ®2{g©*Ds»*ffl« 

. [0 0 7 0] Z&mffiMCD&olzmtiLM&^M^ & 

mtDm^UMi^Mtta^X', mfa^t bT0 3 

y* 2 5 £Dlll|qlM-^ffi>Jflll§IK<Z>4flJEftAsiSRfrrb'Tf *h ffitit 

tg-r?>B§ra*)M < t- sfctoiSsgjK{b^©M®* s ^ 

[0 0 7 1] HS8#J3-5 

z ©use^t-b^ mmm 3-2 c tt^Tf 1 -^ t^4 s 

3-2 tPlfllt; LTftjiSSaR* h7ff *j&»*»6flf£© 

^>y^ 2 5A>e>©I3S7r— ^(g^^l'^i±^SE^I3 - 2 
TffflV^Sip-'V^ST©^-efeST/2i:bfeo ' 

ft0 3 lC^f. 03 1(a) (±> >fey ; ^^^±©b^^ 
•^±ffltrv h?Uft^U b 4 3fcfc^UE0!l3 

-2 (0 2 1(a) ) ©^-otit^T h 5 >>^^[qll3^t 
iB?lJb'rv^So 03 1(b)SV(c) tts 05©B^ft 

«v>-r v^*»6»e>n&2 7>ftHAUia6 4T-^m^ 
ntzmimm* (Di +d 2 ) s^M«^m^ (Di - 

D 2 ) (D&M&^tttlTTi-to 03 Kb) &XHc) IZtts 

bfc#^5'f^ut;i/S0— s3*»e>2flWb«^Bo ~ 
B3 ftjR«K ^n?>ft0 3 Kd) t^bfcma^ftfT 
^TTtte* havittifi!' bcit*^ ^n^A^e. 
4ffift-^ft^bfe. 

[0 0 7 2] HSE#!l 3-2 (021) C*VnTx K9 h 
MPBft@< UT*»W«^W*H:try MH1©^D^ Y-9 

js«?ij©Mfi-^m^ t- wvmiz. u ^^ksu * nx 

x >^ yiMfctiSafcf** bfc ^ >v S?IE»*a*x 

^B^©h5^^i:ifi3?-rs7?isimaiSbfea^^>v h 
cv-^is s^iBft****^©^^ ^ taffl-r 

2 2 (HJE^J3-3) £^bfc«fc-5&5{fifBf§©<H&l' 
^UftlS^U h^f^tryf-l. 6/zm©CD-RO 

Micv-^x^^^sftjgfflbfea^ «2»©iMf* 

[0 0 7 3] ^Efi?U4 



3;©HJ£0!IT-fcfc, h7-v^ #<i>©PW3|^B3t3|p|— <DX 
&^©(iipi-r2>*iRiA s ii:ss-rs 2<!©{gi6j§i£it?!j&3M 

^&ttftfcf&£>&<£3©T\ ^&©fiilA s EII£:& 

try Y*mf$&z>tz)sb(owm%iV>t>-< 
mMte&tnizmMt£&ti % ^o m^mtLx, mm 
u >ztm®L<Dffltt&mmmzpjT%.<D*frt u 2 @<g 

T'l ^y*#f3®-T3 3:i:##;Lf>ft3o i©*^t* 
tt^^©ii^ii^t^S^ -JSSi: 2J^g©*^ 
^>^8ttKltt&3^5Frma 5 fcSo ££>l3gij© 
^i:LTs Hl&3^bfc®Sgi3^gJ3;fc^-?\ AO 

mfami 3{3A^j-rs<ii[RiJii«is*ii^u eo 
mi&isii 5©iifqim£Et)HSbT. ^©^sfc-f^-r 

C h iZ «fc -p T h 7 V £ 4>'l>© MRU lZ |H]B$ 13 ©A £ £ 

■HB-e h5 ^^(f'C43^-rs*fKr^©ro^* s ^sii^ 

[0 0 7 4] #5Jgi60!njfcJu 0 1 ©MM3«R«ftflMi 

bt, HJI6093- lT?/80fc:f2 = 7 8. 4MHzi:f 
3=81. 6 M H z ®<B|qlJ$$tiRfire& * D s> *<t^§&3 

3(3A^ibfeo ^L/TffllRKi^kRWIts tvvttm 
MisfzW bM&my'—flBtts AOXM8gl2£A 

^j-rso gns? (Ms) amaiqrtg^(f2,f3) ^^d>v 

^{S^(Cs)fc£fc 530 3 2(a) C^bfc. f2 
fcf 3 ©pB^Oflfafi^tfAi&Silfc*^ MMfttiU 
f2 &SV»ttf 3 ©— #©»*et*A#Lfc»&©W5 
0%©5feK©2-D©tr— Alcana. C©i§-^ SJt 

ftPHTTJJlSrSKf t**f©tf>v MM Xttx 03 2 
(b) {3=;bfeJ;ol3, b5«y**»C»fr&— #©Wfc<Btft 
bT#3fe{3#ffi-rst:>> h©+K xctb^T/j^<a: 
-So jsttsfttu »6n&B»3b»e)*«s«i3-ifcra« 

[0 0 7 5] El 3 2(c) M(d) it, E5©fll£^©2 

dfo»tus6 4-ei*ui*nfesni^m* (Di +d 2 ) 

Rif&m^mti (Di -d 2 ) ©syfcfc^aveft^-fo 

03 2(c) M(d) C^lfe^7>f^l'^l'S0~S 
2A»e> 2{Bfbffi^B0 ~B2Sr^»s ^n££HI3 2(e) 
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[0076] mm 5 - 1 

xmmmx- it, %m% : r-< * * © h 5 * * 6 ^ y 

?*- v» Wl*->#ff^£ft£30.B3tg3 3 1± 
{3 S ^l3i>M>^JM3 3 3^ MHbJBI3 3 4, ^2 
i>a>^13 3 5^ SfttM3 3 6&lF{8Mlt3 3 7 

JiI*«Jl£nT&£. i2i>A>^H3 3 5i:fi 
mm3 3 6tt<^fcJfcbT^J*3ft3ffiM"C&*o $ 
lx>;\>^R3 3 3 fcLTBJtJPWl 0 0nm©Si 

nbwmr** mwmm 3 3 4 1 Lxitfimm 2 0 n 

m©Tb29Fe58Coi3^flHK<bK*N i2x>A> 
ZB: 3 3 5 4: bT fcfcflgff^ 3 0 nm© S i NRttttBt 

£\ Slhf^3 3 6hbT{iMJP^7 5nm©Al#BBi 
^^nv^hDV^'y^ U>^?*l3<t t)*^ 
T-fSJUbfco «MBI3 3 7ii„ X^HflsWABfc&flil/ 

[0 0 7 7] i'5LT»«»nfc3fc»ai5*'f^^tx 03 
4t3^bfclB^e*fflV , 'T h5 y h^y^ 

© ft jaffiiis v^fflo c m—sis. vmgl b £ v - ^ & ib& 

lfcfflVfeo 3L©7feigfi4o©V— If'W h'SrilXs =& 
U — tf *» © t — A * h 5 >y ^ ifi&i* e> 4 ?i©tsteST- 
h^^^S^tyf'T So IB®©^^:, fflg£UJ>f;i< (El^b 

dojtaaai^-f i 6 soistRc^y 

h^* — >I4n HS£^Jl~3C^bfc«to^^T'b7 
t>*IB®v— ^ (5SK) 3iUTS:03 6(a) t^f. 

[0078] jtass.T* >r ^ ^ i3ia^£nfef3^-^ 

TS£ffl AW^©^®*^^^^ ^ ^7 A> e>©t±JWl$ 

l 6 5&E13 5(3^bfcS^&fflV^TS^bfco 
TtM^x-f^^ 1 6 5&H^b*:^IB»*t3J:OI3K* 

#^*lx-if 6 1 A^tii*fbfcV-1f^^ 
fS^T' 'J 6 2 Sr^t ft !3 ii^ U >X 6 3 (3 «t 5 5V 

x^ 1 6 5±i3itxm^-a-feo 3©^ -y--^©^^")^ 

!)7tS : &2^f!lbv 2{®©3fe^tB§§6 5, 6 8 \Z AW^ 
tfe,)t«6 5, 6 8tt^J£«?!llT'ffll^fe^tblili: 
|iHi© 2 dSOt^HiST 5 s h 5 5> Z 4"^** 6 ©-<*0 
#f3»t* S: &^©1tm^ 1 8 2,1 8 3 (££l±$fctfcS£l5 1 8 

4, 1 8 5) izi$mizfripnTAM-rz>£5iz?n?ti 

S2Bbfco h^y*4>(t»#e>©!3»v— £©ilffi§l3jS 
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ut, ft*o-*ia«f3t!iflEH:a»(ftfflT*i«-ra- 

t^mgB 1 8 2 htfcWaJ 1 8 3©fcWj©2Ss BP^ 
(Di -D 2 ) XVttWffil 8 4fctftfcB9Sl 8 5©fcB;£> 
©H, Bp-fes (D3 -D4 ) ft#»Sii:t«tt)B3»v 
-^M/'J^^ hCfflMMS&fcUf S^fctf-CfcS. 
*fc^ Di fcD2©WSy c D3 kD 4 ©ffl£5R#>3<l£: 

s) . ce^^ ^'jt^w§^©#» (Di +d 2 ) 

+ (D 3 +D 4 ) tftfj N ^'JK^KDOSffitt (Di -D 
2 ) + (D 3 -D 4 ) mtls !B»v-* GKg) ©*»$ 
fct (Di +D 2 ) - (D 3 +D 4 ) tit}*. fB&v-^© 

mvnt (Di -d 2 ) - (d 3 -d 4 ) toircma-cz 

o 

[0 0 7 9] El 3 6(b) ~(e) Kl±gB© 4 o©fS"9HWJ 
©^JSr^-To C©*^s (Di -D 2 ) + (D 3 - 
D 4 ) tftfjCfcaiiy h©ffl*MB^i:, (Di -D 2 ) 

- (D3-D4 ) maciairawKcflMMB^fty-f 

2 S S 3 Kit) 2fl[fl3LT4«[Slftai'r*Cl4:*«Tf* 

§ o 

[0 0 8 0] *fc, 3fcflB»lf*'f^^K:#«l3«t _ 4S'J© 
fclfcLT, sB^ffl*ighbT2o©U-1f^^--h*Sr 
ffl^T. £fllE0!l4 2:5l4k4u h7y**i&©Wffllfc:Hl£ 

era— ©***7f(Hffi*n&v— ^siHsa^^^^K: 

IB^bfco gB»©MKD2o©U— If^-f:*— l»©$63krt 
SSMi3 7(a) ~(e) fcjjt-T. 

[0081] ±ammmx'7jkLtz^oi^ rvuzmn 

«©7'J t:» Mi^-klB^?-* (flBSttB) k£|5]b 

ias&*i*wHbTJS*. ^-^careou m®&t£2m<biz 

[0082] mmm 5-2 
T^wtiffiSBtiBts-ra^scsffistftffl©*^^ 

©JBT^trSSSIJajJsSSC <fco TfEH 
Ts 03 8(a) fc^b&J;5fc»Si*g©ffilMbS!©3fe 

^^siB-rso wm^»«3 3 i±t*iiawi8 

*{#$I3 4 0k LT©S i 0 2 « 1 6 0 nm, fflgfbS! 
f3^H3 4 1 kbTGe 2 Sb 2 Te5 4 3 0 nm, ft 
2aWBI«f*fflt3 4 2i:bTfflSi02 *5 0nm v fi 
*fJH3 4 3kbT©Al£8 0 nnu JSifeXHyJMJ > 



^tJ;D«iUfc. S«Bt3 4 3±K. ^MM3 4 4k 
bT SRiMBKibBlffift** bT5f fb^-efc. ft 1 Stfft 
2jgB^m)HkbtZnS-S i0 2 fc, KWBtfcb 

[0 0 8 3] Sfc. 03 8(a) ©g^0!lkbT\ 03 8 
(b) CSbfeiot:, 31B^affi3 3 i2:%l3nRt# 
K3 4 0fc©IHfc^ = F»I*3 4 5*«Jibfc. £©*§ 
•£n a^aS«±Cfa« ; F»Bl3 45kbTAu£8n 
m, ft 1 3ffiRttfMlt3 4 0 kbT©S i 0 2 &40n 
m, ffl^<bSiB^3 4 lkbTGe 2 Sb 2 Te 5 * 
1 0nm N m2SB^g|«{*|!I3 4 2kbt©S i0 2 * 
1 5nm, 4 3 kbt©Au£5 Onm, MX 

[0 0 8 4] 3 r> LTW&nfefflSMbffl^-f ^^Cs 

03 9c*bfcj:-5a:3-^©aLi:taEin?*s^— 

iiLDO, LD latfLD 2ftfiBitfcK»«lt«fefflV^T 
83gv— ^SIB^b&o ' tfJteaSLD 0, LD 

mm^—y^n^nmA o(a) sow t^-To l 

DOfcfch^y^ff'to&N LD IStPLD 2Jih5^^ff 

4 0(c) »V(d) t^L&J:-5t:2 4MBI«Wl«6 4i»6 

(Dmmmati <di +d 2 ) avse^tu* (di -d 
2 ) stftaiu -en^Ki^^-f ^ix^;i/s o~s 2*m 

feLX2mm^BQ ~B 2 **fcs ^nf)^04O(e) 

[0 0 8 5] lB®ffl^©i: bT V— tf^ *-I*LD0 
SI>*LD 1 A»6>fcS 2 tr-A^4ffiV^cW^tt±IB© 
«l4:ra«CbT N ffi^bS^7 ; -YX^t4fllf8^&iB® 

bfeo LD OSIKLD 1 * h^y^ibA^tiiibfcHB 

v-^*JBjE*b*A»ofc. V-1f7feMLD 0St>"LD 1 

mm^mti (di +d 2 ) ziVMff^tti^ (Di - 

D 2 ) 3£OT'4fitfg^-S^©fefe©?1lg*&*> 04 1 
(a) ~(e) Izmir. z\<D J; -5 C 2 tr-AJteWTf*. 4{fitB 

[0 0 8 6] CCC, IB^I!Mi:bTfflV^fcGe 2 Sb 2 
Tes (i. IB® OMBW) CJ:oT<SStt«A»e)^SJl 
ttJBC^fts-rs. «*7 8 0nmt*ttSGe2 Sb 2 
Te 5 ©jgiM*JBK:*»4S*r*n c t±> n c = 5 . 4 
-6. 6ilf*D, ^ffiHttJBC*»t*JB*f*na «±> 
n a =4. 5-4. 3iT-fe-5 0 a*t^©J5tlSSB 
tt^S^T-feSo 04 2tds AW*©P(H*K**b"Cia 
«HBSV*BB««IJ*» &SW*nfcP0i3tt©ffi*lfflffl*ft 
^■T. 04 :, s Ep ttAlit7t©Pli7t©tiili©^'fbS:s E 
PWttia«»3!»»6Kit*tifcPffl3t©fi«©SCftl*x Ep 0 



n^fo mmi^ ufcE^Ro^saftss* & ©fii*3te 

^-rs^i:t«t^T^ ^ft^n©&t*#©p<i»fr© 
sffljfcfia»t*rt-6ffi*Bfi<yo , aw do =<sw + 

(2N+1) 7rft»fc-ri:*t:8BfWWav*i3ak»*»e> 

[0087] mmme-i 

Mttffi3HBBBSI*N ftKshCx'!' 5>(MS b 5 y * # 
[SfcWiPM^b^-e-C ^ f $>(Mfc:B#ltiW[qlffl#fcflHll 
^!3®-r-5^S (SCI PER) T-feSo 
[0 0 8 8] ^SE^iJ 3 - 1 fcRWCLTAO«|«3»C{B 
l*Offl«*HRfl =76. 7MHz, f2 =78. 4MH 
f3 =8 1. 6MHZs f4 =83. 3 MH zJScTf 
*/lW3S8&fO =8 0. OMHz*X*LtSfiCt:y 

Yw^m^f-y&mit^tzo -ct% f 1 ~f4 «:r 
f4 tt-b-- #try hffMffltbT*)fflv^ns 0 fo «± 

*Oy*fcTy bffMffl©<ift)II?£28tT-&3<, ACMllqlfS 
©ttfc>££EO<S|q!#§£fflV>Tf 0 ~f4 tWBtSV 
0 ~V4 ©ronmffiTffltfcftfcfflWTSSCfcttV^S 

[0 0 8 9] f-^tv bJBjaffl-H* 3 W 

9CSbfe7*- vy* 2 5©«^-&fi£g|5t^M&iP 
A, fcTybffllBSUSMfl (brvb*it»*»e>*©t:y b>t>it» 
£T0 $£©«TK@5£U try h©iitJfi&Sl , >fci:& 

Ptfftfc^ y 2MHK©MRH A t fcfc* d y * JH$©g&#© 
-fc£e£<fc-5i§5£b*:. CCfcSfcBB&Sftfc?*- v 
y* 2 5tBl ©JBfiEBSEBfcEV^TBttftfcfcb 

fco 

[0 0 9 0] ±B©«fc 3 C bT 2 w&mw&ftwzr 
IfiVBAStLltft&'t X 2 © h 5 v * ±©x-* tr y 
h#J£|2|4 3(a) fcjjVTo try b©5SrSSg|5{±B§^ 

(4B*wu ^n-wu A^x-^t^bT8at) o 
tfyto ©iMWftasBiows. h©faa»tt£is 

fcta»K J: DJBfitofrftfcKy b©ltr»fflJ:»ll»i:*5< 
■To EI 4 3 (a) ©T#£fct> h CKakSftfc b7 

v^i:lfiSEf«*ra©fflffiatJ:a*fiSflWI 



^¥08-235593 

^©ftlfi^tfci* (Di +D2 ) S^M^-IU^ (Di - 
D2 ) **ti*nBI4 3(b) M(c) C^-J". Mff^tB 
# (D1-D2 ) IZZ5"( XWOIS 1~S 3&IS:^ 

(Di +D2 ) tc^^-T^l/^i/S 0^IS^bmi^St>* 
C©^s 04 4t?^•rlHIESS:fflV^T^ 

(Di +d 2 ) flreftt:-»#-;n j b&fu y-f >a 

S 0 *s&«E^©^fi©4 , 't»Ki&t*t" 5 <fc 5 

bfeo *mmmiz&^x&, 0Mi£fififc2t:*K nrs 

-so try bT-l/W b©fB^*H^t- «z:i:* J T'^fc. 
[0 0 9 1] RfWMMI#ttfaaffllBCx try MW 

««i±*^-ra* , » B^e^©«saR^^f hju©iw* 

«*«»5»aMb-r 5©T? S/N©jSTC#*J D > tr y b 

So 

[0 0 9 2] K0MH6-2 

try h©^«ti:*©try Y(OWM(0^^m^\U'r—^ 

l±. Hffi0!l6- 1 i;|§lti&l;:bT:) , G'7V;*££§0!t^ 2 
^7C#flt»fa*IB®bfc. ff&n&it^^^^Oh^v 

B#M{i^#fiim?B^fc i fe^l2I4 5(a) C^f. I5t* 

bfcfl^ : &fflv^■r^mbfew^i•^^±J* (Di +d 2 ) 
sv^m^Hi* (Di -D2 ) S:^n-enia4 5(b) s 

V(c) iZHk-to 04 5(c) (C^bfc (Di -D 2 ) «^ 

^ ^ s 1 ~ 5 fcassr-r s c «t d B#p^{i 

ffl#fB^-^ffl^m* s oIfgT-feSo i©i:#s tTyh© 
W®.h®.<D¥ y h ©H5^©8g^{4> h5y^^lRlK:*5VN 
T> — jgfflllglBd««-iim4J; , 5CE«-ra. tr5^d 

= 0T?t»«tv^ d©«s*awi£;*#fhffi©i/2 

#fiSi/^;i/©S^©{±^ta-c5v>t, ^©s 
fcteffiozx^j z.i'^jv&s i~s 5©v^n*»*>?> 

-£ s jfcSB K y h © S5iii*3 «t tfh &&WW%W$L 
^^-^©^BSl^^T-fctV^CTv ^ne>©Hli^ 
Wi-^U^SrffiM-rSfetot, 04 5(a) fc^LfcJ: 
■5t«^tTy h 4 0 0 SrffMbTs h©ta**i 

^©^©^teii^fa^-^©^^ 0 

feajfl^Lfeo h 4 0 OfciSttS-fU)!)^ 56 



[0 0 9 3] HJ60!|7- 1 
ilfflbT 2|i^©5 i -^fi-t$rIB®-r5. HSE#!l 1 T'ffl 

r-zmm* (2-7) aaii/Tbry bam?*- 
£ra#i^fiffc*tf4ffl<4^-*fcfftSbfe. ao^ 

MSI ^Ir-^S:, AO{ilR]g|l 3© b*7 

04 6(a) C 2-7^Hbu^©^-^«-^1> 

4 m\\&mim.v> ; T-'5> 2 si>*^n 6 ©<t^£ d 

4fl£fb£88fcB^ ftM#J3-4T'fflV^fc<fc'5:£t^ll#& 
(03 0) fcfll^fc. 

[0 0 9 4] ±I3©.totU'ri3^^nfc7t7 i >f^^& 

05£^bfcS£m&fflv , >TB£bfc o 2 73-iy^tBi§*» 
5>f#^nfcWfg^tH^ (Di +d 2 ) »wa©^m* 

(Di-D 2 ) £^ft^ft04 6(b) &V(d) Cqt-To 
V-^3l«yS/3>ffift*nfe (2-7) sw^-^bu 
(Di +D 2 ) M^©«t^**fliV>T«atftfcHbfc 
(04 6(c) ) o *©&> (2-7) 7=n-^£^T 
r-^i^lttibfe. ffitft?*— *©#i± (D 

1 -d 2 ) m^&m^x, mourns -itn\z*&\zx. 

[0 0 9 5] #3PJ3£a^©v-^tfi^>3>IB^;£5$ 

©ia©«iU*£Mffl^s£tc<fctK v-*#>^>3>bB 

H^r-* (5 s — *«9D fcttifc^fiMBfle*-* (^ 

ib© J: jt^tEflWjeft * b < ra±r sittft'^iio 

c©ti-&s 0»*.tts ^-^M^lfclB^ft^b^ ^ 

\m 2 & t h* u x\m t b t^ffl -r s c a #t- s 
So 1 *^mmh b-t, x-^fs^- 

2 *ira^^fcLT<SMi*"3 &*5s 

v— ^7tf^>3>gS»:3— HfcbTfctv 2 — 7 ^ISSCiPS 
£>-f N 1-7 ^Hfl^OflbOR L L (Run Length Limit 
ed code ) 4»aUB*Jt6T?»a. *©flk ^d^^C 
&®fflWC*&5o Wfc* ^Dy^fc*)©^ 

[0 0 9 6] IHJE0IJ7-2 

IS^ 1 S K s» b ^S§x-£ U ^-^ff^t ZftKvh 
U ^-^{HflHu 2-7SEWU&8U NRZI^tfc 
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btAO^I^l 2 h^fSx-^i: bTA^b 
to 04 7(a) fc % x-^m^l> 2-7£»«©5 f - 
^{3-?-lSl>*^6t3NRZ I ^M^fltz^-^m^ 1 3£ 
tFC4ffl<b*Iillir«©5 I -*«*2;fc5s-r. 04 7(a) 
T#fcJBfi!i3*ifcfcr»5> b Bit) Z.(D%t4 Xt*. 
0 5©«^ff£?6£fflUTB£bfco 2 4MRH*W«ttft 

aj^nfcfqfi^m^ (Di +d 2 ) w^awai^a* 

(Di -D 2 ) £04 7(b) »tf(c) C-tft-^nTH - *". 
V-*JK5?S/3 1/B«3ftfc (2-7) ^ISt 1 -^^ 
fq«-^tU^ (Di +D 2 ) 

^@SS (04 4) fcfli^T, JfUflreUW (Dj +D 2 ) 
* h* Ivfe*^ >2KI , *7*5' b 

u 2ffl^7^^u^;ws 0 ttftMoMifcotp 

i&fie£# 5 «k -5 C HSfr*" 5'i:C<t^ T«««»C <fc 4 
-S-Ztltz^-fZ: (2-7) 5*3— ^fcJBOT^— 

t icaiLft. -2k aite^-*©;^ Mffi-9tb7j 

(Di -D 2 ) fcfflWtx |OK«3-lfcPIU*«t:^ 

5, l~3£i££bT 4{<7 i -*£f# 

[0 0 9 7] 5tSE0!l8 
HEM 1 "CfflV^fc 2»i!Hftm«6 4 fcSfcattfcHWfeJS^ 

3 7>fy^fctll§ (#-;i/S!3fcttotiS7 0) £04 8fc* 

5^;**^&©3*0«[§Wr3tt©#feS#U *MM© 
St^^? 1 8 7 ST>* 1 8 8 i± 1 *lEl*f7t©^S;S7t b 0 

So ftsftjR^fcoiuate^Do s di s d 2 *mm 
«ii-e»e>nfctry h^^— > (07(a) (049(a) 

) ) i:*toS£-t»-T04 94"©(b) ~(d) t^-To 3ti 
^©{i^-t^tbT 21^7'f^U^l'S 0~S 2^IS! 
^bt^^-f ^l/^tiD 2fjt-fbfS^-Bo ~B 2 £ 
fffeo 04 9(e) H^-r«fc-5^ Bi $rT(4tr 

•ybtU Bi t:B 2 ©mod 2jDffbfct)©^±(fitf 
4»H:bT4ilOT*4)*l/!t.- 

[0 0 9 8] #S3lfiSR?*&©tB*(a-^**P»b 
fcDo +Di +D 2 ttv 05©2^-f!l^aii§*^©fafS 

^mtj (Di +d 2 ) i:«siB]-©{a^* s f#e>ns. $ 
fcs ^©isaEWTJfflv^fctjkaag^&oae^a* (di 

-D 2 ) tt, 05^©2 7>fMtii^6 4*e>©^fS^ffi 
^3 (Di -D 2 ) IZit^X, 0^m«T^7>A s 'J>ttV>© 

^©3^jttttistt*5Qiii«tiE3e*n-r, him© 
©*s t*jffl-r * - i: * s t- 1 i o 

[0 0 9 9] ^&E0'J 9 - 1 
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©^* Mi^ftiB^bfcft7 ; --f ^ftffiiig-rso #$shh 

T?ttttW«^C>t 5 -f * l/"*;i/ftM5M" 5 3 i: t «t 

T«^©f3^ «*^ftfT?^-1F^J^©3i 
[0100]H50C, CAV (ft»K-£) #5$©* 

1 i ft^bT^* <> ©firths vfiflJi^i^ 
^ *©*rt»«:xtte^»©v^ft*»--#K:©#R 

*>T*#3o £:£:> 05 lt N ZCAV (Zoned 
-CAV) ^©ft^V^fc^hWJKftl&ttfcfll* 
jjVT. y-V^tlMPffliS^CT 1 ^ MH«2 1 2#a§;tt*> 

*k CAVSJCO^r-f X^fclsHits 7V;*^©fi:l*) 
«»»V«^ffl»t^MW«2 1 2£aStti>;ih&T* 

[0 10 1] ft^J XtHDrX MS«tttH5 2C^t 

■rsc bi^ s^fflv— tftr— Ao^^f 

^l/ftt&g-rs&to©^:* Mg^D&U^Ut&^-C 
Su^©ffi^ l/^PftJfc^Wft^^t <fc 6 V^;U'> 7 h ft 

[0 1 0 23 ^* y^-y<D^mxm.m^(on±\z^ 

ottts H5«ft^Ufe2»i!lttajS6 4*fflV^Ta« 
^ASiUiLfe. f#5>ftfcS{§^H«J (^*MS*) 
ft0 5 2 ©*«£*•*". IS5 3fcjjtflal»ftfli^T, =r 

-x bm^<D&£.v%iz&ms^i"<Ji'<D i ~n©i/^<;i'ft 

TVl/*— ;H*U^;i/Vk tvk+i A»e,M^i^;i/ki:k 
+ l ft#gy-f 3&#>©*-7-<f Vk +Vk+1)/ 

2ft^fi£bfeo ;i/K;W;*ftBI 
5 2T«St^-T. 

[0 10 3] MI3^^ M§*fct> «l*tf, EI 5 4 

fc Ufc J: -5 fc* SuiB^-^ IBtMMfi£©$HBfflfl-K |B» 



fc&O. 5 s — *©*iMlffl^D«yi'"Cfe-3T 

[0 10 4] ±|37 i ^hfg-§-*^^bfc^5'f^l/^ 

t: * b mTzumm-?-? &©tteH#ft#£** * tz 

[0105] HS60!l 9-2 

«)IB^-rSo 1 fcRMWc, a.— y#7*-fe;* 

bt«*©IB«s tB^ftfrSi-tfflWWjl*© 

«ac, ftsiJfcBfiafef^fttttu^afcK)©^^ HB«ft 

mvfco «f*©7 *- v vht bttts 9 - 1 k. 

mwzMhojgLvms lest?*- 1 ?* b*#tst» 

©AW^ftSo 

[0106] 05 5©±©t^-r«t^t, mmzftzfe 

->fty^ b««CJBjab&. tfvh & 

*©^W3ft(ftffiS/7 hftB6it"r*fc»s S^fflV-tf 
if— A©^#y hg©l/2«t»?*)ft<-r5^i:* S! Nft 
»* bV^. 0 5 bfeS^IRT-#fiIfBSlM^* s ll^^ 

^;p©^rtRRw»i8ftaAK:tftUi bx 0 5 6 iz^-r i a 

^ta-3i^T*n'S?/)»e»©tttiim^ft'&rii'**s (^a 
iuft*«i>s) o 

t a-cJv KjrbisV ftfer 5 — * «^ft3£ 

■TSJlSftv 05 7 (##0) ftffll>T-Bfc* s !)^< 
!&HJ!-r£. B5 7I4, "^-^3iyy*StlB»*nfc2 

^a^i•^ft^ h«#fcHa»3ft&3 toss©^ h 

ftffll^TiEttCtfttH-rsWft^. am©2fi^b«^© 
tfttH-^ «± 2 ffi{b^ 7 7s © to© v Mn^o 
^A^fftfeJi^ |S)0(a) ©i-5CbTv 
^S^m^Ofit-TftSfe^ ^-f > Fv-$»#*< & 
So P10(b) »lf(c) tt» ^ft^ft^^hfi"^© 

^xyj;4ffi|K: bTAt*)±* s t)^^^ (tf\y bflulit 




m-r&t, $>5t^h c^-*) tdmwi (v- 

^ ) cd m x v Ptfl© £ fc fcfc&x y V M® Mffii S (W± 

<«S. b*> 

(Dmm&TXhm^cDvy vm. ot) * 

ft 6©-f ftSfiSIE Lis Stfx y 5>»V£:r. y 5? *» & © 2 

fci"5t7C<0®^fteat!t7cTf*6. 05 7^, (d) 
tt(b) ©2ffi{b??H§£^U (e) tt(c) <D2Wffitt 

x y ftfc 2 ffifi-sg- ( h 5 -J >7 6 © 

<I{4&b) TRUBLfc**, *»*»*gS©"FCs 05 5fc: 
^ b£#{i«W9££ft3o 
[0 10 8] CKDlUE^Jiz*3V>T*)> HUbBt 1 ;* MS^f 
fcfc, 05 8fc^-r«fc-5£> ituiB^— *EflWM4ffl$feffi« 

-fe^^^i§^wrs^*©^ttt-b^^^ 

T?4»AvtU ^oy^©HWH*i:Sfc*6©fB^t»*ft 
[0109] IH«50|J 9-3 

^sufiMttt* sse0>j 9 - 1 mygMm 9-2 ©^* h 

«^5ril^fc> v— ^aiyy*^ftfflV>T*fiSffi«*ft 

{±s 05 Ojm05 1 C^VT:?:*— h&^-r^fc© 
i s ffllM£>ft-So XU^JlWtfemJSiVt&^J 

9-2h|BMST*&3 (H5 2aVH5 5#HB) . £©# 
Sift, h^t^tolB^^ftfc^^-Y^V^HS^ 

[0 110] £©HJ£0!l£:fcOT*N mifB^^b 

ffi*f{±, B5 9Kjjvr.fc-3fc:* llWB7*-*BfflMi(ft©Sfc 

-jtiaiHrfcfcRw-sz s&s fiiiB^-* 

£#tt>&V^U *Ps>*©RIJtB*i:4fc«>©«^fctt 
*ft&«H*T?*&V». S6Ctt, x-^©^«SI©^D 
!y^T*-3T*Av»U ffl*©'W MSri:H#Abt 

[0111] Hffli^J 1 0 
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00 3 - 1 £ 5* bfc «fc -3 *u h7<^ *> rtJUf osv 
*wa«fc» ■fft*ftRa5***Tfittb&5 i -*Ks' 

I/**© I Dff ^£#{if3^T*!B^bfe. ^0E0!l 3 - 1 
tmtl5&X\ JR»ftf£«U W&ft&fKBfr&Ni* 

^wt^nu -eniOf-f^^sfSbt. f#£ft 

fef^ X^^Sitbtv I3®)lM$:«)lbT7 , fi8Sm7 ; ^ 

9 6 6 9 0^K^bfc.fcd&2a^©f3®J&a»S>$J&3 
ftfc*fiMB»BSfc^JS«b&. CdbTff^ntMMf 
>f ^^©«Bt*H6 Otj^-T. *&n 06 1(a) CCO 
j^4*©% 1 IBaUKairtB 2 13®JK© i: 0 ft 4 4 ?i©f3 

®ttffi^#±*7c*fcS^7c^©im^M, ; e-^ > h 

©IBftWit bT^bfeo 06 1(b) EPJOfl-SM 

«t f) 4 ffl©83^«^S:l3®-r £ £ i: $ 3 . 
[0 112] d© 7 tM«,7 : 'f^^fe0 3 5(3^bfcS* 
S^ffl^tffftbt. IDfl^T'feST'U h©H{4 
tt (Di -D2 ) + (D3 -D4 ) t±i7J> #flMB«BSt 
«^tt (Di +D 2 ) - (Da +D 4 ) lfflOTS4b 
fe„ 0 6 2 (a) BIDt; >y h&V^fifitB^&E©^ 

^->«*5%u (b) ~(d) tt2»s!itfta«<i»e)©a* 

t»&ftjjVr. (Di -D 2 ) + (D3 -D 4 ) W^tCJ; 

st^>y vm^mmmh (Di +d 2 ) - (d 3 +d 

4 ) ffi*CJ:**fim5aftBB«9©-o*y-f >ft^t> 

•&T&fiRU M©^5'f^l'^Sl, S2 S S3C 
2fit^bbT4fii^^(±ibfe. ICiaC, IDIf 

tr-pm^m-vm^x- 2 mb-e # s©t-s^m 

[0 113] mIfB^f6^J£*5^T, AO<I|plS*fcttE 

»T-<!tirra;ii:&T-t£o H3 9CwbfeJ;a 

£ (*JS«|5-2) WfflV-lfSttS^f Ft» 

[0 114] MIB©»*li«t*5V>T2dt!lSC (*fett 
3#SJi!e) ©1^lii^S:fflV>TDi fS-t<£#^© 

«ifMDaT?^wbbT*fc^ wc*fte>©«ra*ttt 

[0 115] ddiT*, St/'Jt^ hCJ;*ROM© 
H^tiov^TBWIl/fc^ ^Jx.«x 05©B^S©B3 

»n/x©*ffincitfflra»ftBB«u ^se^J 1 -esi^fc 
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f>mmzm v ^ffif es*g{* c * v ^ -c * ©earn n t # 

[0 116] 

[3SBJ3©8lJ!l] *»RJ§©3tefBSaf*fcJU -o©5r-*t 
v b^«B»v-*fc3ttW±©£ffi««*I3»-r4£4: 

v- * #3? a 4:ffi#-&*>-e- S - i: t «fc 

*saaiLTBffl*u tr^ trapse j: Da^-rsc 

[ISlli©«#&BMBJ 

[01] *«»B©*I3«ffl^tB«ftff5fei&©JBaiflB 
[EI 2] Hl©15filB^1K£ffl^e>n3$*ft3* (A 

5. 

[03] HlffiJEaHB^aCJSV^nsttftft^ (E 
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